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(54) SEMICONDUCTOR ACCELEROMETER AND 
MANUFACTURE THEREOF 



PURPOSE: To provide a novel transistor-type 
semiconductor accelerometer which can restrain aging of 
leakage current and output and manufacture thereof. 

CONSTITUTION: A gate oxide film is arranged on a 
p-type silicon substrate 1, a lower gate electrode 44 is 
arranged on the gate oxide film. Also, on both sides of 
•the lower gate electrode 44 in the p-type silicon 
substrate 1, fixed electrodes 8 and 9 consisting of an 
impurity diffusion layer are formed in a self-alignment 
manner for the lower gate electrode 44. Also, above the 
p-type silicon substrate 1, a movable gate electrode 4 
of beam structure is arranged in a predetermined 
interval to the lower gate electrode 44. Then, an 
accelerated speed can be detected by the change in 
current between the fixed electrodes 8 and 9 produced by 
displacement of the movable upper gate electrode 4 
occuring subsequently on action of accelerated speed. 
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(54) [SSHOfc*] 



(57) QBR] 

-eoSig^sSffits c t (cafes, 

TVs*, PS!i/U3>3fe|Sifc*W*T»y-h« 

T«^-hM4 4IC#LgB8£«fc#jS3nTlr» 
X. Pffl^U3>afi«10±*IC«|IJfiCD1?»±* 
^- H««4*n f «y-hf|«4 4 iJJr£©R!lli?£IWT 




1 

>-y-o 

m-smxgt. 

tfrtsy- hKftKisrrFasy- huffixtctittjf £^ 

S§4Xg£, 

WIETHE- h««C»bSa«^»t^>fi«&»«fel/ 
S|g5X*ii, 

«EH»±»y- h««©*{fclc*3fflEH£fMm© 

So 

[^©iftfflfcM 
[0 0 0 1] 

[0 0 0 2] 

[«£*©&«] g»*ffl©jBna«"fe>tJ-k:B*snsft 

ItLTH it«WffiW;VO*aa (0~±1G) s 
ffiV^;K0«J6» (0-lOOHz) Tfflffi£<#tffl-r 

Tf, 9. 8m/s e c 2 
[0 0 0 3] fcEST, ifflJ;5MaSt>ttLT 

[0 0 0 4] X. »***aii5y-5>j£ICjfcttUT. 



(2) #1^6- 1 9 6 7 2 2 

2 

mm®mmbumm±>y-<D$t%Mt lt#m¥2 - 1 3 

4 5 7 O^aiCHwSnTViSfcroSH 1 8 fc^To 

©->ijn>*«l 2 0, 1 2 1, 1 2 2£*gg:g£X;&5 
Mftll 2 3£tf-LTitg5iD£fri3\ g^bfcfc© 
T&S, y'Ja>l«l 2 Ofctt. Xy^^inXKi; 

^il:v'j3>H-A m#.m 124tW»« 
fli 1 2 5&¥&WtfiZnx^Z>. 2t>\Z. ->Un>M 
12 1, 1 2 2tt>Sf^lWt^«&3j«»J->U3>K:«fcSH 

10 em 26, 12 7*«^nx^5o «D©«te£ 

^-r§W»*ffil 2 5tt">U3>tr-Al 24iCioT 
£&£ttT£D. ^nt^-r5H0±T^lRl©JD3l« 
©ifcSSICjSCT. nJKlttffil 2 5£@£*ffil 2 6, 
1 2 7 £©ra©£«©tfjfe&»Sftrt5. HP'S, ttffittlc 

©*fcs#>7V yvn? h 1 2 8 s^lt, *mr©« 

[0 0 0 5] l/38»l/ftj8«6, £©£5 &«$©&«§» 

~2 0 OximgfejDXbTH-AS^-r-Sfcfefcfei; 
Si5«ft;toXftffi©g*#i&gX&3 Sign 

*SH-*«ltT&<, Blftllffil 2 5tBgfIl 2 
6, 12 7©fiM»W^. >"jn>tf 
30 -A 1 2 4 £«fSfc»K:tt, 'J 3 >2Sfi 1 2 0 ft 
WW39» 6 »CfS« LTI y ? > ^&fT>b& n« & 6 
T> iMy'j3>k-A 1 2 4©ff5©tt5'3**«E- 

$n^» se>fc«, in3ia©*aft#««*©«fi;TffT 

5fc#>, #*^*©M£IS#J:DmM«£/h$<T'£ 
[0 0 0 6] #WBAtt£©«fc5fcAfc*#T, 

40 »&¥#*i»^fe>tfS4«g¥4 -3 0 5 7 0 8ft 
[0 0 0 7] *ttMA*«ftlC«*Uifc h^i^^SflP 
««©±^CJJf3e©MIBSIRT&#BfitLT, JnjgflElc 

**©FW-f>««*fciUT4ft»L«fc5iU&"b©T? 
50 [0 0 0 8] 
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C 

3 

[0 0 0 9] Wfc, *fflSA^5fetCffi^bfch7>vX 
t y- M©f6iHR&ttttiB t LTl7f 

ttfe «3^fc^£ d * t 5 H«jaa» * ^ fco 

[0 0 10] *3S9BOB»tt, ±EMHjaft«*, 
[0 0 11] 

e$n^^*ii©Ri»)±^y-h«ffii:^#^, an^g 

OfPfflfc#5tWBU»±«y- h*tt©*ffifc,fcoT£ 

i; « ttiBiift«iiiiioft«o*fl:r ipaiesttaj-r * ± 

[0 0 12] C©«W©3|i»#Jpa«-fe>-iJ-0»J6*j5fe 

xst. wtay- hmui±fcT«y- h«it»*r 
^2igi, tway- h»ftR±RcrFB5y- hmm 
±\zm&m%mi&?z>m3xnt, am/mm ±\zmm 
«©T5»±«y-hMi*»drr*JB43ait, iwet 
ay- Mt*c>ttbea«^-e9fcjp«iftaj6fRUT»aB 

T*y- h**©PWfc*V5THS*tt*J»«-r*»5 

xst. MCRr»±ffl5y-h«a©*fifcfli5«rtBHg 

•KIW©«»©«ftft«WflTf**J:5lc, MI2bI«i±SE 
y- h«*©T©«rtB«ttH*Xy?>^|»S1-5SB6 

Btf St>©T?*<&. 

[0 0 13] 

[M H©5gM©^^WHni5SflE-fe>-9-a, iilft_h«y 
«y- h«tt**iifiggfc <£ D^{4LWIHn>x>-y-©# 

sft5*jM&«**ssftrr4. -£©*§*, anaa&wtj*a& 



l) «P6 - 1 9 6 7 2 2 

[0 0 14] C©»W©iNWHinaK-fe>-9-©|ljfi*ft 
tt, *HSK:J;»)#»*»R©^Hfcy-h»fl:K 

XgfcJ: D«ttJf±C!ll3»!R©W»±«Sy- h»Ktf*7B 

? Lgas-g-«jfc^wffi«^nTT^y-h«ffi©M 

±*y~ h«tt©3I^C#5 H£*«M©*«©3£fc# 
iffl-Pts. ^©<fc5fcbT, W^©¥*^JjuS«-fe> 

[0 0 15] 

[0016] ant *5iJiw©¥##:iipam-fe>-y-© 

? ¥ffi^£ST. X, H2fcttiai©A-A(FrIIi£» H3 
KttHl©B-B0riii&. 04fr«0i©c-csra£ 
ST. 

[0 0 17] H2-H4t«^-±5fc. P^>U3>g 
-HWU*4 3±tett, TSB (IBS) y-Ht*4 4# 

gaBsnx^D, c©Ta5y~h*ffi4 4f4#uj/U3 

W44±t tt. IMMR 4 5 Stflg^BI 2 n, 
IMMjg4 5, 2ttSiO! , Sh N< «,fcD»:4. 
? X> «MR4 6©±ICtt. aBM2©ftfr>Jt#J(MftZ>« 

«. w&, ai«3«snt^i (him . 0 

1 fc^Ti 5 t&i£©T«y- h«® 4 4 ttfi^flMK 
$4 4 a i* ©«*»«« 4 4 a»6Ctf«ffttS4 4 
b tfrbfcK)* QBU 3 ©JSffi«iCg*^«gK 4 4 a ** 
IHfi$n, #«ffl54 4bttSK«3©n«|5fc*^TSE» 
snxvi*. 3 Sit, ttHW2±fctt. SMtffi3$%tK 

■r*«fc5tw»-6iife»ja©wii±a8y-h«*4*tE« 

? [0 0 18] W, iir»±»y-hW4©T»lc*Wa 

IBM 2 ©ana 3 tt, wMti/Tiyfvifsns 

>y©i^{ctt, x>>?>y?si:LT. Hj»±gKy-h« 
«4R»i8tW4 6atx»5 i >yanr, iitt»T*§ 

2«tlyf>ysn5Iyf>W«JHStl 
[0 0 19] ^T, ittlT*5iil2*?X 7 f> 

y$n^.x^^>^fcMtT, y-M?ftH4 3^x 
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5 

[o o 2 o] x, mmm2±.izummmmm5fimm^ 

[0 0 2 1] HSfcfcWT. Pl^U3>SIl±t* 
tj-STgpy- h*®4 4 ©»«g&4 4 b ®W«Ctt*tt 
4fe&%fffr&&*iB£tt«8, 9#JBdSSftTV>*. - 
914, T*y-Mi«4 4©flMK«4 4 
b t ft L T § ESf^M K. P S v U 3 >»£ 1 C>f * >a 
X»fcJ;DNai^ill«ftJ»A-rsca:K:J;-3T»*an 

[0 0 2 2] W, T«y-h**4 4Rtra»±«y- 
h*ffi (SWSfS*) 4ft#>»U3>©ffifc, ^>^X 

■5t, 0£«ffi8, 9B3^Jrh*-JH2, 14$ 
^LTT^5SB«1 3, 1 5 i*aWK:»«SnTH 

s. ^it, yj^Eii 3, 1 5S«6W©if 
[0 0 2 3] mfemms, 9tw-ni4 4 

ti4 4 \z wsmmz t p s u 3 >s« 1 

[0 0 2 4] Jfcfc, ^CDi5tC«figtit¥^iina«^ 
■fe >-9"^aiiISS IC M O S F E T Srffl V>T V>5 © if 
[0 0 2 5] H5fcS-r<fc3K:, PMi'V 3>S«1 7 

sjaau *©*«iificiii»ftfc±Dy-h«ftm8 

18±«U->>J3>MU 7*HJVI8ft« 

9, 2 ORtf0B«Oh5>5?^^oy-h«tt2 IS 
H^T, T«y-Ml«l 9Ktf20KH6 

[0 0 2 6] 0 7 fczK-r«fc5fc, til 9, 2 

0, 2 lft^a&fcy-HWUli 8±fc, ittllyf 

±fc-BW*HW£&*»»R2 3 £flMT5o 
[0 0 2 7] SSl:, 0 8i;iti5l;, *e«2 3± 
tr# y v u a u 7 * h u v i@£«t p 

Xy^>^T-tr>U-©Uil±gUy-hm®2 4&/1* 
[0 0 2 8] B9KjR > r«fc'5fc. N^ffifcH 

±D^5-fe>-y-©a^«&ach7>vx^©v-x • 

Cox • Cgap 
Cox^Cgap 



(4) #H¥6-- 1 9 6 7 2 2 

6 

T, WS?Xh2 5*fflV»TWMH2 3fcHP*2 6. 2 
7, 2 8, 2 9&JMT3. 

[0 0 2 9] HI 0t*-r«fc5K, »H2 3 

0|fPffl52 6 ) 2 7, 2 8, 2 9 »»6-fe>>y-©T«y- 
h«®2 0RlKh7>v > X^©y-h*@2 lfcMbt 

NH*IMi*63S:* , fe>*OHft«i3 0, 3 1, 
>^X^©7-7 • FW>I«3 2, 3 3S«M£1- 

io [0030] 0ii t^fck 5 fc. w»±»y- 
Mtffi2 4, T«y-Mt«i9, 20, y-MtH2 

lStfi£tl3 0, 3 1, 7-X • FW>W3 
2, 3 3t7;P3E«S«a«JCttiBk , r-5fc»©»IBMft 
il3 4£«t^ ^LT, H12IC**r±5t, 1 
miftMR34£a£««3 0, 3 1, V-X-HH> 
ffi«3 2,3 3 0-tn*nt7*3E«ft«W9lcSlll! 
t"^fcJ6©n>^i7 h^-;P3 5, 3 6, 3 7, 3 8£ 

[0 0 3 1] set, @i3i;sfj;5(:, m«*»T 

i» **7Jl'5x«>ASda)tUT. 7*hUVXeSiBT7 
;l/5SBi&S3 9, 4 0, 4 1, 4 2|:$Mt5. 
T, H14fc3ft1\fc5fc:, ■!WMW3 4©-*fcl» 
Bi2 3©^T*S«IMSXyif 
[0 0 3 2] C©±pfrLT, hi7>vX^S¥^#:jB 

CfPilSEIl~BI4SfflViTSi!H-rs. *finJ^T5jft 

±a$y- hm®4 £*jMnxa h5>^x*©T8i$y- 

h«*4 4T3>r>"S-ft»JsSU'CViS. ECT?. 

•ran*** >vwmm&&&ftx*iwi±Br- hmm, 
30 4«t*&-r*t, mt«y-h**4tTSRy-h« 
«4 4T*«sns#*e**»*ftb. wfc&ssh? 

>i?X^© F k >«M I d «S«oTW§. 
[0 0 3 3] 

nil 

I-= W '^ Cm (Vrt-Vtn) 2 
[0 0 34] • • ■ (1) 

S5I/#HMEt*U Vg iay-h*ffiTS-5<, 
X, Cm tt$*-MMHM 3©^*§»CoxtW«I±8B 
y- htt®4 tT«y- h«ffi4 4 ©W©#«^»Cga 

[0 0 3 5] 

BK2] 
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7 

[0 0 3 6] ■ • • (2) 

4 tr^~ mm 4 4 txm^nmm^mmm 

[0 0 3 7] £©<fc5fc**MiWTfc!U PS->U3>S 

sn o>3L$m\z?~vmmi 
& l m i xs) > y- vwm 1 8 xtTSsy- h« 

fil 9, 2 0£»TS (*2Ig) o *LT, y- h 
8§lbl$[ l 8 X&tfT^y- MM 19,20 ±tc«HR 
2 3 S^ritU (fg 3 IS) , f6*R2 3±K: 

»ffiJ«OW»±«By-h«a2 4&J»«f4 (SB4X 

LTTIRH' , -h«1 2 OfflSifc^ViTB 

£«S3 o, 3i«b (jgsxg) , pj»i±ay- 

b«2 4 ©JEfttff 5 H£*ffi 3 0,31 Pfl©®^© 
3EflS&*fflT€f*«k5fc, >ir»_L«y-Mi«2 4©T 
0M2 3^I^>^iLfc (SB 6 IS) . 

[0 0 3 8] tflDls*, Hl~H4 3 fc, PS 

->'J3>M1 i, PJS'>'J3>*«1 

±tE*snfcy- mmum 3 1, y- hmum 3 
±icE«an&T«y-h«i4 4t, pa^ua>as 

tt 1 fc*H-*T«y- H«®4 4 ©WB!fcT«y- h* 
H 4 4 fc*f L SBS^lc»j£Sn^^K4HetUIJ: D 
&£>H£««8, 9t, Pfi->U3>*Rl©±^fcT 
«y- h*^4 4 £Bf£®mH*RTTirattfcKI! 
jg©Wifj±gBy- h«S 4 t iOS«©f^ffl fcff 

5 rT» ±»y- h «S 4 CQ^ft fc <k o T£ U § @€« 

8, 9ra0**©«fc-?»j£££iftnrr*. ^sd, p 

ly'J n >aMR 1 ±fcy- h»ftK4 3 £^LTE«2 
nfcT«y-h*B4 4£. Pl!3/U=i>»IEllC*» 
5T«y- HK4 4 ©W«|fcT«y- MM 4 4 fcM 
L g W K J*j£3 ttfc*«ttiK«UB <fc 0 ft 5 

as, 9ta»6*isL3ft*ai-5>5?x^a«!j«u ps 

->>J n >S« l oi^KBfSoiKIBISBSTTEBSnfc 

sB*£©*i»±«y-h«*4s**, wmom\z 

[0 0 3 9] C©J;5tt, TWy-h«4 4£WUfc 

hy>zsz?m*mmmm±>-v-\z&^x\$, T$y 
- h «« 4 4 Mt gy- h mm 4 3 ± k 3 nx& 
D-^^^ji/Xfcy— h Kftm 4 3 naas 1 am 



(5) #1¥6-1 9 6 7 2 2 

[0040] x> ^ne.©7 p p-irxtt, incogs 

^"□-feX-?-©fe©, *5W4, *©M.fi!T!*-5;fcfc, I 

[0 04 1] N, #§US«T0 1 Ttt, TgBy- MIS 

4 4 Hm&Viffl4 4 a tfftt«4 4 b U 
fi*»tt«4 4 a©±*K:W»±«y-h«fll4ftE« 
•T«ttt>lc1t«i54 4 bt:H)E«i8 > 9SJg^Lfc 

R-«BrCT««y-h««4 4tW»±«8y-f»« 

(J&2g«fl) 3fc£, Sg2S»£fglS«M£©fflii 
&**MZ®.WtZ. 

[0042] 015 \z*mmw<D¥mmmm-t>'V-<D 

¥WSiU 01 6KH1 5©D-D®rffi£^-r<, 0 

iic*r»i3MmTtt» Rfft±^-htt»u 

T. l^©h5>5?X^SEB^T^fc«». HI 5fc* 

-rjB2g««n?tt, w»±ay-h««4 6t#bT. 
t. • j E-© j E-n j en©T«y-h*«4 7, 4 8^i&± 

20 *y-h*tt4 6fc#LT. *»»k:fia5J:5fc*tt!i 

[0043] *n€n©h5>5>**fck xsi5y-h€ 

S4 7, 4 8t. *©*n*niC«lxT, HIIICEVS 
*lfcNattMMI«fc0ftSHS«*4 9, BORtfBl, 

5 2*»s*iri5snTv>*. ^n^n©@s«@4 

9, 5 0, 5 1, 5 2«n>^i7 h*r-;l/5 3, 5 4, 
5 5, 5 6*^LT7;l/5EH5 7, 5 8, 5 9, 6 0 

[0 0 4 4] X->9 L >y«^6 1^, BB«SnTV»!teV» 

14 6 WUJ/U3» «2®^©@««6 2, 6 3X 

[0 0 4 5] 0 1 6 \Z$>^Ts Bl«l±g|5y-h«®4 6 
tc«E^TOpT^ BJ»±«y- h« 4 6 iT«Ky 
-«I4 7, 4 8T»^nS»««*iy-hKfl; 

■»*ici6i;Tft**mEE!j«T«i5y- bms4 7, 4 s 

49 [0 0 4 6] =^7U^fflBltgft3P^«-fe>-y-©^ 

n«. Hi 6SffltiTRwr*. *inja«-fe>-iJ-tt, ip 
asE*s*tT, 01 6i3^-rz*iRjtBj«)±SKy-h* 

®4 6 35««ftLfc*'&fctt, Bl»±gBy- h*S4 6 t 
TgBy-h€ffi4 7, 4 8tfflWffl^t^mS<& 
*&»fc. *©»«Mfe9flfc*U fot, jfefc*Ufc 
(1), (2) StKLfc3i«oTl*W>«*a«ii*1- 

•So 

[0047] **##:iP3gft-ir>-y-^ ipjift^ 

§ltT, 0 1 6 iC^Tx^f[RliCPlii±«y- h«® 4 6 

50 3wc*acufc*^ictt, T«y-hftS4 7, 4 8t©re 
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Bjm±m>f-bnM4 6tTUf-hmM4 7, 4 

8 t WB*K«^f 5. «fc 

oT> (1) , (2) il:tot, FK>«ttt-i 

[0048] Jl©J;5fc, *¥»^»3iS-fe>-y-tt, 2 

BU ^©TgKy- MM 4 7, 4 8©-»OT»±« 
MM 4 6 £fifc5«fc5&*fiifcU "SJlUigEy- J 

tec Z.?tZZ.tr, 2 t3©h 5 >i>X *©*»©*«* 
*®*¥R^il^©iPSS^tBt-S'<h^ 
iffHifc*. BUS, 2"3©««**tH«r*fl;Lfc*& 

*faa£SK»bT*ia^iPiK:SE&b, 2^©«^ 
«. ^©^tfi, i ^©a^g^ffl«^T-^7c©^m 

#ft£fc^;ii£WtB,h-r£'&©Ta&£. i 

(13» ^3^iSM&m2*-!g^Ii©ffiS 

Co o 4 9] 017 fc*g*«©¥Wfringg-fe>-iJ-© 

[0 0 5 0] '>'j3>SR4 6±lC"fe>lHB6 5***© 
!R©fi^lRl3S»BI«f© y 2rl*lfcfc-5 J; 3 fcEHS nTV> 
5. X, 3'U3>aMR4 6±K-fe>^8 6 3jWE-©JR© 
fi#*lRl««ia+©x*|ftCS:.5j:5CEMSnTV>5. c 

[0 0 5 1] ^SD, T«y-h«6 7, 6 82*1- 
4^r»±«y-h««6 9t, T«5y-h««7 0. 7 

i zsswiiMr- bmm 7 2 t tfimwznz 1 1 

h\Z, @^ti7 3, 7 4, 7 5, 7 6, 7 7, 7 8, 
7 9, 8 0«Snt^5. ^©ffi©ffi»f, 7^5 

&J:3IC, -fe>*gi$6 5 »4«K7 3 t74Rt)C7 5t7 

e ©irj©«**©jm*t?, x*^tz^iRi©ipasits* 

-fe>U1K66tt, *®7 
7fc78»tf79£80 t ©|BJ©*«S*©JM*T?, y 4 

i6j t z #fa©itisas*wii-* c 

[0 0 5 2] fct, £©«k 5 fcSS 2 h 9 

S CiS32bT 2 fflEBTS d t TH^©JnSS-fe > 
&7E©»8«©tttHafi»riS fcfc 4 . 

[0053] w, n©5Witt±e«dt«ifciR««n* 



0 #H¥6- 1 9 6 7 2 2 
10 

[0054] x, &mmw\m&?>m~c7F;Ltz*\ w» 

T (1) S©fift*«©FW>««ET«iMU&«J. H 
[0 0 5 5] 

m*©iRi^Efis&aifwufisct*«T€r«. 
wi&»jit«£ft-i-s. 

mi] mi mmm(D¥m&]}mm±>v<D¥-mmr$> 

[02] 01©A-A0rffi0-T?&S„ 
[03] 01©B-BSffffi0Tafe^)o 
[04] 01©C-CWffi0T*^. 
[0 5] ¥^#:ft]jiS-tr>*©MjSXSS*-rgfH0T 

[06] ¥mmm&t>V(DMi&xmz*tmmw-e 

1 [0 7] ¥^sn^ffi-fe>-y-©«x@^^Tifffi0T 

[08] **ffctojtg-fe >*©»3gXSS*r Bf ffiHT 

[09] *»#»jMt>»©«fci»ft*r»aiiHT? 

[010] *»#»Jfi«-fe>U-©«jfin3**-rilfffiH 
[0ii] *wffJnjiffi-k>-s-©«jfijjBS*-r»fffiH 
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